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STUDY OF THE OPERATIONS OF THE COAST AND 
GEODETIC SURVEY 


WEDNESDAY, MARCH 16, 1955 


House or REPRESENTATIVES, 
CoMMITTEE ON MerrcHant MARINE AND FISHERIES, 
Washington, D. C. 

The committee met at 10:05 a. m., pursuant to recess, in room 219, 
Old House Office Building, Hon. Herbert C. Bonner (chairman), 
presiding. 

The CuarrMan. The committee will come to order. 

This morning we will hear the Coast and Geodetic Survey give a 
report on their activities and functions. We regret very much that 
Admiral Studds cannot be present. We are pleased to have Captain 
Rittenburg instead to make the presentation. 


STATEMENT OF CAPT. ISIDOR E. RITTENBURG, ASSISTANT 
DIRECTOR FOR ADMINISTRATION, COAST AND GEODETIC 
SURVEY, DEPARTMENT OF COMMERCE 


The CHarrMan. Give your full name and background, Captain. 

Captain Rirrensure. Capt. Isidor Edward Rittenburg. I was 
graduated from the Tufts College in Massachusetts in 1923, entered 
on duty in the Coast and Geodetic Survey in June of 1923, and have 
been with them constantly since. That is a total of almost 32 years. 

I progressed through the grades from ensign to my present grade of 
captain, and have had practically all the positions there were in those 
lower grades, and am now the Assistant Director for Administration 
of the Coast and Geodetic Survey. 

The CHarnman. You may proceed, sir. 

Captain Rirrensure. In 1807 Congress recognized the need for a 
survey along the coast and enacted legislation to that effect, directing 
the then President, President Jefferson, to organize such a survey. It 
took several years to get the Survey organized, and the War of 1812 
interfered with the beginning of field work, but in 1816 field work did 
actually begin around Long Island and New York, and a survey of the 
east coast started then. As we acquired the Louisiana Territory, the 
gulf coast, Pacific coast, Alaska, and Hawaii and all the other pos- 
sessions of the United States, our work extended to those areas and 
in 1849 it started in California. In 1867 it started in Alaska, and there 
has been some work done in the Hawaiian Islands. 

Work in the Philippine Islands was started after the Spanish War 
and was practically finished at the time of this last war; and of course, 
we have no further jurisdiction now. 
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The Coast and Geodetic Survey is responsible for surveys along the 
coastlines of the United States, its Territories and possessions. 

The CuHarrman. I will interrupt you there. Do you now furnish 
charts to the Philippine Government, or do they furnish their own 
charts? 

Captain Rirrensure. Up to the end of World War II we used 
to publish charts of the Philippines. In fact, they were the only 
charts available. After World War II when the Philippines be- 
came an independent nation, we turned over the charts and the repro- 
duction material to the Navy Hydrographic Office. Since it is now a 
foreign country, it comes under their cognizance. Of course, the 
Philippine Government will also produce the charts for the Philip- 
pines. As far as we are concerned now, it is no longer part of the 
United States and therefore it comes under the jurisdiction of the 
Navy Hydrographic Office for the production of charts. 

There is a clear-cut line of demarcation between our work and that 
of the Navy Hydrographic Office in order that there be no overlap. 
We have a very rigid law of which I have given you a copy which spells 
out in detail our responsibilities. 

In all United States Territory we produce the nautical charts. 
In foreign areas the Navy Hydrographic Office produces the charts 
for the needs of not only the fleet but also of the merchant marine. 

The present functions of the Coast and Geodetic Survey are spelled 
out in Public Law 373 of the 80th Congress. Unfortunately, I did 
not prepare a copy for each member of the committee. I prepared 
about 20 sets. Possibly you have one in front of you now. 

Forgetting the legal verbiage, essentially we are charged with 
making hy drographic and topographic surveys of the coastal waters 
and land areas; making hydrographic and topographic surveys of 
lakes, rivers, reser voirs, and other inland waters not otherwise provided 
for; making tide and current observations; geodetic-control surveys; 
field surveys for aeronautical charts; and geomagnetic and seismo- 
logical observations. 

In order to disseminate the information to the user, we have 
authority also for printing and reproducing nautical charts, geo- 
magnetic data, and so forth. 

The rest of the law pertains to the administration. I can read it if 
you wish, but I think it is much better just to leave it there. 

I might say here that I am trying to make this brief. If I make it 
too brief, please do not hesitate to ask for further details. Likewise, 
if I tell too much, please do not hesitate to stop me and we can proceed. 

In order to carry out these functions, the Coast Survey is organized 
into two main groupings, the operating and the administrative 
divisions. The administrative divisions are no different from those 
of any other agency 

We have six major operating divisions which I will describe in more | 
or less detail later on. 

The Coast Survey is headed by the Director with rank of rear 
admiral upper half, and the Assistant Director, a rear admiral of 
the lower half. The strength of the Corps is authorized at 185 
commissioned officers. Before you can enter on duty in the Coast 
and Geodetic Survey, you must be a graduate of a recognized school 
of engineering. Before the days of electronics, it was civil engineering, 
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but since the advent of electronics, we like to have a few electrical 
engineers to operate and maintain our electronic devices. 

In time of war there is an existing statute on the books that 
authorizes the President to transfer by Executive order any personnel, 
any facility, and any equipment that we have to the military. During 
the last war, of the 171 officers authorized at that time, 94 officers were 
transferred to the Army, the Navy, or the Marines. There was no 
Air Force in those days, although quite a few of our officers did serve 
under the Army Air Corps. 

I might say that 4 of the ships to which we had title were transferred 
to the Navy and 3 that we had had on loan from the Navy since the 
end of World War I were taken back by the Navy just before the war 
started. That was in the summer of 1941. 

The biggest of our field operating divisions is the Division of 
Coastal Surveys. We have at the present time 5 large seagoing 
surveying ships, and we have 13 smaller tenders, or launches, ranging 
in size from 65 feet up to about 135 feet. Of those 13, one is laid up 
in Seattle for lack of funds. 

Our ships carry the latest surveying equipment, and our large ships, 
we believe, are the most modern of all the surveying ships in the 
world, with one exception. That exception is that they are not 
equipped to carry helicopters and today, especially when you are 
landing along rocky or surf-ridden coasts, it is much easier and not 
only safer but you are much more able to land under bad weather 
conditions, bad meaning heavy surf or pounding seas, to jump over 
them with a helic ‘opter and get ashore. Our ships were built before 
the helicopter became such a tool of surveying and are not equipped 
with a hangar deck or with the helicopters. 

Most of our soundings today are taken with echo sounders. We 
call them fathometers which, as you know, depend on the speed of 
sound in sea water. The speed of sound in air is about 1,200 feet a 
second, but in water it is about 4,800 feet a second. These devices 
are able to measure the time interval between the outgoing sound and 
the echo back into the instrument. 

A sounding is of no value unless you know its location. When you 
are within sight of land positioning presents no problem, using the 
ordinary surveyors’ methods to locate yourself. When out of sight 
of land, we use shoran, an instrument developed by the Air Force 
for accurate bombing during World War II and adapted by us to 
hydrographic surveying. This instrument, shoran, is excellent. It 
will give you accuracy of approximately 20 feet in horizontal posi- 
tion, but its limitation is the line of sight. It is a straightline 
instrument, radiowaves going out and then being reflected back to 
the receiver; but, as the w orld is round, the horizon gets in the way 
and we can only carry that out to anywhere from 40 to 80 miles 
depending on atmospheric conditions and providing you are high so 
that you can get the line of sight further out. 

Beyond 60 miles we have developed an instrument which we call 
the electronic position indicator. With that instrument we have gone 
as far offshore as 600 miles from the shore stations with an accu- 
racy of about 75 yards. That is for single observation. If we wish to 
increase the accuracy, we make repeat observations. 

As an example, several years ago we had the job of tying in the 
islands up in the Bering Sea, the Pribilofs, St. Lawrence, St. 
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Matthew, and so forth. We had the job of tying in those offshore 
islands to the mainland. I may be a little off on this, but as I recall, 
it was about 250 or 300 miles from the mainland of Alaska to those 
islands so that ordinary surveying methods could not be used. We did 
not have the airplanes that the Air Force has, naturally, to use shoran, 
and it was too expensive to hire them. We brought the EPI, as we 
call it, up into the Bering Sea and by trilateration we think that we 
have located those islands within an error of about 35 to 40 meters. 
I might say that it has changed the position of those islands by as 
much as a mile and a half because up until the time that we did that 
particular job the islands had been located only by astronomical fixes. 

I have a few exhibits to show the status of our work. This chart 
shows the status of hydrographic surveying along the coasts of the 
United States. The areas in yellow are those areas which we con- 
sider not adequately surveyed. That means that they were sur- 
veyed before 1929. In 1929 the fathometer was invented and came 
into use. Prior to that, data beyond 20 fathoms was obtained by 
actually stopping the ship and dropping a lead or weight attached to 
a wire. In deeper depths you would probably get one sounding every 
mile or so. 

The areas in green are those which have been surveyed since 1929 
and which we consider to be adequately surveyed. 

You will notice that the east coast is less than half done, the gulf 
coast is more than half done, and the west coast is about half done. 

Likewise, this is a small scale chart of all of Alaska, and the same 
is true. The yellow areas are those that are unsurveyed, in this case 
completely unsurveyed, and the areas in green are those which have 
been surveyed. 

I neglected to state that the red areas on the chart are this year’s 
program. This is where our ships are working in Alaska. 

Returning to the United States, we have a couple of small parties 
working in Penobscot Bay, Maine. We have the ship Hydrographer, 
which is going to work up in the Gulf of Maine. 

This I should have removed before I brought this chart up here, 
but the Hydrographer was to work down here in the gulf but there 
were so many demands and we knew that the charts were so bad up 
in the fishing banks off Maine that we had to shift the Hydrographer 
from the gulf up to the Maine coast. We have no large ship working 
on the west coast, but we do have a shore party that is going to work 
around San Francisco Bay, one up here in Garibaldi, or Tillamook 
Bay in Oregon, and a small vessel is going to work in the San Juan 
Islands north of Seattle. 

This is a larger scale map showing what I have just outlined. We 
will start on the west coast. We have the ship Patton. She is about 
an 85-footer which will be working in the San Juan Islands. 

We have the west coast field party, a land-based party working in 
the Tilamook Bay. We have a small vessel, the Sosbee, working in 
the Thousand Islands area of Florida. 

The Parker, Bowen, and Stirni will resume a project which they 
had to be taken off of several years ago, wire dragging along the coast 
to locate the wrecks left over from World War II. We started that 
job just after the war off the Virginia Capes. May I be off the record, 
please? 

(Discussion was had off the record.) 
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Captain Rirrensura. As I get along I might get into security 
matters now and then. Is it satisfactory to ask to be taken off the 
record? 

The CHAIRMAN. Yes, sir. 

Captain Rirrensure. The larger of the red areas is one I mentioned 
previously where we are transferring the Hydrographer from the gulf 
to the Maine coast.. This area has never been ale surveyed. We 
have some reconnaissance surveys dating back to 1870. We were 
requested by the fishing industry, by the Fish and Wildlife people and 
our own charting experts that this was one of the most important 
areas along the whole east coast. Since the only place we could get a 
ship to make those surveys was to transfer one from the gulf, the people 
in the gulf around St. Petersburg objected. This Maine area is 
considered to be so important that there was nothing that we could 
do about it. That area is considered important because the fish are 
leaving their regular habitats and are being found further eastward 
and northward than where they had formerly been found. 

In Alaska we are working the Explorer on the south coast of Adak. 
Adak, as you know, is the naval base for the Aleutian Island area. 
Before the war, back in 1935, we started a project of surveying the 
Aleutian Islands, starting at Unimak Pass and coming west. We had 
proceeded as far as Atka, which is right here. 

During the war we had to change and started with Attu coming 
east. Everything is surveyed shown here in green. 

As you will notice, we proceeded eastward from Attu to here, and 
this red area is where the Explorer will work this year. Of course, 
the Bering Sea has just been started. 

The Pathfinder, which is a sister ship of the Explorer, will be working 
around Port Moller up on the north coast of the Alaska Peninsula. 

We have completed the area here of Kvichak Bay at the request 
of the salmon-fishing industry, and also the needs of our own charts 
and are progressing down here. 

If you remember that large green area on the first chart that I 
showed you, I would like to go off the record. 

(Discussion was had off the record.) 

Captain Rirrenspura. As I said, I hope that I am not making this 
too long. I want to cover each of the divisions, if I can. If there are 
further questions on that phase, I will gladly answer. 

The CuarrmMan. Are there any questions? 

Captain Rirtrensure. Perhaps after we show the pictures we might 
get into the questions. 

Generally our work falls into four categories: surveys and charts for 
marine and air navigation, geodetic-control surveys, earthquake 
investigations, and, of course, the field of administration. The Divi- 
sion of Coastal Surveys is responsible for executing all of the hydro- 
graphic surveys that we make. 

The Division of Photogrammetry is responsible for furnishing to the 
Division of Coastal Surveys and the Chart Division all the topographic 
information needed both for surveying and for charting. We use 
photogrammetric methods today to make topographic maps from 
aerial photographs, going through the usual processes of running 
radial plot, bridging, detailing information, and so forth. 

The next operating division which I will cover is that of Tides and 
Currents. You might think at this time that our work is widely 
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diversified, and it is. The work of each division is so distinct from that 
of the other and yet they all mesh in. 

The Division of Tides and Currents is responsible for obtaining 
all the tidal data needed for the charts, and for the reduction of all 
the soundings we obtain to one common datum along the east coast, 
the datum being mean low water, and along the west coast mean lower 
low. Along the west coast, the two tides, the high and low tides are 
not similar as on the east coast. You have a lower low and a higher 
high. 

For safety’s sake, so that the mariner will always be sure that the 
charted sounding is the least that he can expect, we always protect 
him, and on the west coast and in Alaska we take the mean of the 
lower lows rather than the mean of the lows. 

The Division of Tides and Currents, aside from establishing the 
datum planes, also publishes these tide tables and current tables. 
If vou are fishermen, you have probably used the tide tables regularly 
to find the time of high and low tides. 

These tide tables have certain selected standard stations. This 

table happens to be along the east coast of North and South America. 
While they may have only a dozen or 20 of the standard stations, 
the back of the book will give you tidal constants by which any port 
in the United States or in South America can be referred to a standard 
station. By using the constant differences that they give and the 
standard station named, you can obtain the time of high tide and the 
time of low tide at any point in which you are interested. There are 
over 5,000 subsidiary points listed in the back part of the tables. 

In order to obtain the information needed to predict the times of 
high and low tides and also the strength of current in the selected 
waters, we are operating about 95 standard tide stations in the harbors 
of the United States. We have cooperative agreements with countries 
all over the world whereby they furnish us their information and we 
furnish them our information and then we can predict for them or they 
can predict for us, as the need may be. 

We predict tides and current information 2 years in advance. The 
1956 tables have already been sent to the GPO for printing. The 
1957 tide tables and also current tables are in the process now of being 
made up. 

Our tide predicting machine is a home-built affair. We built it 
ourselves, starting in tbout 1900 and finishing it in about 1904 or 1905. 
That machine will, just by turning a crank, if you make the proper 
settings give the time of high tide or low tide anywhere in which you 
are interested. That is done by taking the field observations and 
splitting them up into their various components. Our machine, by 
the way, has 37 components. Each of the components of the tide is 
a sine curve which is just like this. They vary among themselves, 
and what this machine does is mechanically add up all 37 of them. 

Of course, in each station all 37 are not used. I think the smallest 
they would use would be around 18 or 19 in some of the stations, 
whereas, if the tide is complicated, they might have to use the others. 

The Division of Geophysics has two functions. I hope I am not 
getting too scientific. I am trying not to, but I can and will if you 
wish. 

The CHarrman. Mr. Ray. 
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Mr. Ray. Perhaps I should know this, but I do not. How much 
do these tables vary from year to year? You say that you publish 
them every year. I take it that that means that there are changes 
occurring. 

Captain Rirrensure. Yes, sir, there are changes. 

Mr. Ray. What is the range of those changes? 

Captain Rirrensura. I have never looked into that and cannot 
tell you. I know it is considerable, to the extent that you cannot 
possibly use last year’s tables. There is no standard correction. In 
fact, we say that last year’s tide table is even more obsolete than 
yesterday’s newspaper. 

I can easily find out for you. I do know that the tide follows the 
moon. The cycles of the tide are moon cycles, that is a 28-day cycle, 
and a tidal day is 25 hours. So you can easily see that it does not 
follow the 365-day year. 

Just to make one further comment, the tide curve does not repeat 
itself until after 19 years have elapsed. It takes 19 years for the tide 
curve to repeat itself. That is, barring weather conditions. 

A storm, of course, makes radical changes. For instance, in the 
Gulf of Mexico, a southerly storm will raise the tide a foot or two, 
whereas a northerly storm will lower the tide a foot or two below 
normal. That is not an unusual case. It would take a good storm 
along the east or west coast to change the tide, but I have seen the 
tide change as much as 9 feet during a hurricane in Rhode Island. 
The hurricane hit at low tide in 1946. Instead of which there was 
5 feet above high tide. I must have seen 9% feet of water more than 
there was supposed to have been due to that hurricane. 

Mr. Ray. Thank you. 

Captain Rirrensure. I can get the information if you wish. 

Mr. Ray. I do not want a large amount of work done but, if you 
can take one place and compare it, that would be fine. 

Captain Rirrensvre. I will give you the information. 

The CHarrMAN. The copy of the transcript will be furnished to you 
for correction. Any enlargement to any answer similar to this may 
be put in and we will be pleased to have the information for the 
permanent record. 

Captain Rirrensure. I will do that, sir, thank you. 

(The information is as follows:) 


Mar. 16, 1954 Mar. 16, 1955 





| 
High water Low water High water | Low water 





| } | } | 
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h. ™m. ft. al ee Oe a ee See oe ee 
Duet. 6588s Ss 9 Ol 9.3 2 45 0.8} 4 21] 8.8] 10 45| 1.0 
32 8.8 15 19 | 2) 16 87 7.6; 23 00| 1.7 
SeMGL « So0ik. 4 3 37 11.3 9 28} 5.0 | 8 55 | 9.0 | 4 29} 7.4 
14 52 9.4 21 15 | 1.1] 10 39 9.7 | 16 48 | 1.3 
1 Mar. 17. 


There is one other thing that the Division of Tides and Currents 
does. In New York, Boston, and Long Island Sound we publish these 
tidal current charts. While it does not give you the exact strength of 
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the current, it does tell you what the average will be so many hours 
after low tide or after high tide. A man that is interested can easily 
know, for instance, if he is 2 hours after high tide, the average strength 
of current. 

Our next operating division in the surveys and charting field is 
that of “Geophysics”. Half of the division is engaged in geomagnetic 
observations and the other half is engaged in seismological obser- 

vations, earthquakes. I say half. Of course, that is with poetic 
licence. I do not know the exact number of personnel, but that is 
the dual function that they have. 

The geomagnetic observations are directly related to the charting 
activities because of the magnetic compass. We have to know the 
variation of the magnetic compass, how much error it has in not 
pointing to true north. 

A subsidiary and most important use, but not connected with 
charting, is in property surveying. All the old deeds are written up 
‘north 48 degress 15 minutes west’”’ from some tree stump or a marker. 
That bearing was true for the year in which the survey was made 
and the property was described, but there is an annual change almost 
anywhere in the United States. Over a period of 40 or 50 years it 
might amount to as much as a degree or two. If you try to rerun 
your property line without taking account of the annual change of 
the variation of the magnetic needle, you would find yourself in 
difficulties. You could not possibly rerun your property lines. 

The CHarrMan. Mr. Allen would like to question you. 

Mr. ALLEN. Who predicts tidal waves and things of that sort? 

Captain Rirrensure. We do. You cannot predict a tidal wave. 
It does not make any difference, but I was going to cover that under 
earthquake investigation, but I can do it right now. 

Mr. ALLEN. You may cover it later. 

Captain Rirrensure. I can do it now. 

The CuHarrMan. Before you go into that, can you furnish to sur- 
veyors information about a declination of the needle in surveying? 

Captain Rirrensure. Yes, sir. 

The CuHarrMan. It is from your agency that an interested party 
would apply to get information of that type? 

Captain Rirrensure. Yes, sir. We will give him the last observa- 
tion that we had at the nearest point in which he is interested, plus 
the rate of annual change, and from it he can easily go forward. 

The CHartrMan. The point is designated by you? It is set some- 
place? 

Captain Rirrensura. It may not be in the exact position. For 
instance, it may not be in the exact position in which he is interested, 
but we will give him the nearest point at which we have made obser- 
vations. 

The CuHarrMan. You set a point and fix it and then give the declina- 
tions from that point? 

Captain Rirrensura. Yes, sir; and every 5 years we put out what 
we call an isogonic chart, a chart showing the lines of equal magnetic 
variation; and, of course, that is based upon observations at certain 
selected points around the country. We make repeat observations 
at those same points whenever we can. Either because of funds or 
something else we do not get around as often as we would like to, 
but we do get around to make repeat observations and it is from 
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those repeat observations that we determine the rate of the annual 
change. 

The CHarrMAN. Proceed, sir. 

Captain Rirrensure. To get back to Mr. Allen’s question, as 
you know, there was a severe earthquake in the Gulf of Alaska in 1946 
which wiped out Scotch Cap Lighthouse at the southeast end of 
Unimak Pass. The tidal wave resulting caused a tremendous loss of 
property and life of Hawaii. I am not sure of the figure, but I can 
put in the exact figure. I believe the tidal wave traveled at a rate 
of about 500 miles an hour; so that, a day or two after that earthquake 
in the Gulf of Alaska, there was a tremendous loss of life at Honolulu. 
We then installed what we called a seismic sea wave warning system, 
primarily to protect the citizens of Hawaii, because you cannot protect 
the fixed installations much, but you can protect the people if they 
have sufficient warning to get away from the areas of possible tidal 
waves. 

That is a cooperative system. We use the Navy’s or Army’s radio 
systems. 

It has been given a pretty high priority so that if an earthquake 
happens anywhere in the Pacific Ocean, not necessarily Alaska, but 
we even have South America tied in and the islands in the South 
Pacific; immediately an earthquake happens there it is registered on 
our seismographs and our tide gauges also, and then the radio waves 
come into action. Our Honolulu geomagnetic observatory is the 
focal point. All these radio messages funnel into Honolulu and they 
analyze it and get the warnings out, if needed. 

There was a very severe earthquake in Kamchatka about 2 or 3 years 
ago which caused a tidal wave in Hawaii, but there was no loss of life 
because we were able to get the warning out in time. 

We operate six of these geomagnetic observatories. We have one 
in Cheltenham, Md., which we are about to move to Fredericksburg. 
I think this committee approved the construction of a new geomag- 
netic laboratory at Fredericksburg a couple of years ago. It is in the 
process of being built and we hope it will be finished along about 
July or August of this year. 

We have one at Tucson, Ariz. We have two in Alaska, at Sitka 
and Fairbanks. We have 1 at Puerto Rico and 1 in Honolulu. 
They are the 6 observatories that we have in operation for well over 
50 years to study all the effects and components of the magnetic 
forces of the earth. 

The Charts Division is the last of our operating divisions in the 
field of surveying and charting. I have left that for last because it 
is the largest activity that we have here in Washington, plus the fact 
that it is the catch basin, you might say, for all the information that 
we have. The end product of it all is the nautical chart and the 
aeronautical chart. 

In our Charts Division all the information we have obtained in the 
field is analyzed and compiled into charts, and is then printed. The 
printing is quite a process. I will not go into it too deeply, but there is 
camera work involved, platemaking processes, presswork, and every- 
thing that you find in a modern lithographic shop. 

In the field of nautical charting we have five general series of charts. 
We have what we call a sailing chart which is a chart that covers wide 
areas. If a man is interested in going from Virginia to Eastport, 
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Maine, he wants to lay his course down on one chart and for that 
reason we have the sailing charts. 

The general chart is also one that covers wide areas but not as much 
as the sailing chart. It is for offshore navigation, offshore from the 
offlying banks and reefs that you find. Then we have our 1,200 series 
which are the coastal charts which will probably cover an area of 
40 or 50 miles long. We have our harbor charts and the special charts 
which are the intercoastal waterway charts, plus a couple which we 
put out specially for the fishing industry up in Georges Bank off the 
coast of Massachusetts. I have samples of those charts and, if you 
care to, I can show them to you later on. 

We have over 800 individual nautical charts. We published last 
year over 700,000 copies of those 800 charts. 

About one-third of the nautical charts are furnished to the Navy 
for their use and the other two-thirds, of course, to the merchant 
marine, to the fishermen, to the noncommercial yachtsmen. 

As does our responsibility for surveying, our charts, as I stated 
earlier, cover the United States and its possessions. That is, the 
nautical chart covers the United States and its possessions. That is 
our responsibility. 

In the field of aeronautical cliarts the responsibility is a little differ- 
ent. We cover the United States and its possessions for civil avia- 
tion, and in those areas where the military needs parallel civil needs, 
we also are responsible for those charts. Obviously, where a chart 
is to satisfy only military needs, then the Aeronautical Chart Informa- 
tion Center of the Air Force will publish that chart. 

In foreign areas where civil aviation needs charts, we will produce 
and furnish those charts. There are not many. For instance, we 
furnish a chart from Rome to Shannon. We will have another chart 
from Shannon to Gander, and there are about 3 or 4 charts of foreign 
areas that are civil aviation needs and we furnish those. 

A nautical chart or any chart, both nautical and aeronautical, 
to be of value, has to be constantly revised. It has to be revised to 
take into account the natural changes which happen more in a nautical 
chart, and man-made changes which happen on both, but most 
frequently in the aeronautical chart because, as you know, aeronautical 
charting today is in a state of flux because of a dual system of naviga- 
tion, the high frequency and the low frequency with almost constant 
major changes. Of course, that complicates our problem in the 
field of aeronautical charting because, without the charts, no matter 
what system they devise, no matter what system they have in oper- 
ation, it will be of no value unless the pilot has something which he 
can follow. 

In the field of nautical charting, of course buoys are always changing. 
Every storm along the sandy coasts of the east coast will change the 
inlets, and gradually over a period of years even the offshore areas will 
change because of natural causes. 

The negatives for the nautical and aeronautical charts are on glass 
because we can very easily paint out with an opaque material any area 
that we wish to change, or have to change, for the next edition of the 
chart. After it has been opaqued, the negative engraver can engrave 
on that blanked out area the new information, and that chart will be 
corrected up to date of issue. 

Our second major activity is that of geodetic control. 
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The CHatrMAN. Before you leave the subject of charts, let me ask 
you what the allocation of charts to the Members of Congress? 

Captain Rirrensure. That might be a touchy subject, sir. There 
is a law in the books that allows each Member of Congress 20 free 
charts a session. 

The CuHarrMAN. Does that mean just the numbers 20, or 20 of each 
chart? 

Captain Rirrensure. No, sir, 20 free charts, 10 each year. 

The CHarrMAN. One request will take all of the 20 free charts. 

Captain Rirrensura. Yes, sir. I can get the information, but I 
think the law was passed around 1895 or 1900, permitting Members 
of Congress to have issued to them 20 free charts a session. 

The CHarrMan. Of course, those Members of Congress representing 
districts adjacent to the sea or the waterways are the ones who make 
the requests. Do you have a large accumulation of charts unclaimed 
by Members inland? 

Captain Rirrensura. I do not think you would want this on the 
record. 

The CuHarrMan. It is a matter of record. 

Captain Rirrensure. Mr. Bonner, we do this: for instance, if 
there is a Member of Congress from Kansas he naturally will not be 
interested in any sea coast chart. There is no objection to his trans- 
ferring his quota of nautical charts to a Member of Congress from 
one of the seaboard States. 

The CuarrMan. I will tell you something about Members of Con- 
gress. They are not prone to give anything away. If you credit 
them with something in the folding room, they are not anxious to 
give it away. 

Mr. Miller? 

Mr. Miuter. Are they cumulative? In other words, if a Member 
of Congress does not take his 20 free charts this year, do they accu- 
mulate until next year? 

Captain Rirrensure. It says, ‘‘per session.”” I am sure that that 
is right. 

Mr. Miter. I have this in mind. As far as I know, I have never 
drawn any charts. I have been here for 10 years. Do I have 500 
charts down there to my credit? 

Captain Rirrensurea. No, sir. You have 20. 

Mr. Ropsson. Are we off the record? 

The CHarrMan. No, because this is something that is interesting 
for the reason that one application will take your whole allocation of 
charts. For instance, a trip from New York to Key West would just 
about take 20 charts. 

Captain Rirrensure. Yes, it will take more than 20. 

The CuarrMaNn. Those of us who live adjacent to the sea get numer- 
ous requests. I was trying at this point to see if we could suggest 
some way to settle this. The mineral documents are of no interest 
in my area. I am willing for those in the mining area to have more 
allocation and for those of us who need these charts to have more 
allocation. If this act were amended it could be amended in such a 
fashion to give each Member of Congress a hundred charts. 

Captain Rirrensura. Yes, sir; it could. 

The CuHarrMan. I wish you would make a note of that, Miss Still. 
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Captain Rirrensure. I would imagine that this is the reason for 
that legislation back around the turn of the century: I remember that 
when I was a child, if I wanted seeds, I would write my Congressman 
and get a box of packages of seeds. I imagine that charts were being 
handled similarly and Congress wanted to stop it. 

The CHarrMan. At that time we did not have the pleasure yachts 
owned by the ordinary citizen. The ordinary citizen now enjoys many 
of the comforts and luxuries of life whereas in those days only a select 
few had them. 

Captain RirrensurG. I know that exchange of charts among 
Congressmen is done every day. We know that because we have to 
keep records because of that law on the books, and I know that we 
have no hesitancy whatever in switching from one Member of Congress 
the quota allotted to him and switching it to another Member’s quota. 

Mr. Pexuy. Is it not true that they have depositories in various 
seaports where any yachtsman can purchase the charts at a very 
modest sum? 

Captain Rirrensura. Yes, sir. We have chart agents. We have 
about 300 nautical agents and about 600 or 700 aeronautical chart 
agents, and the charts, according to a statute passed at about the same 
time, are to be sold for the cost of paper and printing insofar as prac- 
tical. We have interpreted that fairly liberally to the extent of being 
sure that the Treasury will recover most of our present production 
costs. The law states “insofar as practicable.” 

Our most expensive chart right now costs a dollar, and they will 
range downward to 25 cents or 30 cents. That is the nautical chart. 
The aeronautical charts, sectionals and locals, will sell for around 40 
cents, and the radio facility charts and the airport charts will sell for 
a nickel. Of course, we have subscriptions for those too. 

Mr. Preuuy. As a taxpayer, I certainly do not know of any reason 
why anybody who supports a great yacht could not buy a few charts. 

The CuarrMan. I probably should amend my statement by saying 
fishermen who go down to the sea to make a living are great users of 
these charts. They certainly are in my area. 

Captain Rirrensura. Yes, sir; they are. 

The Cuatrman. I do not think that I have supplied any to these 
$25,000 or $50,000 yacht owners, but these boys who run a skiff up 
and down the shore dredging for oysters 25 or 30 miles from land use 
them and they get wet. They have no place to keep them. 

All right, sir. 

Captain Rirrenspura. I might add that we are quite perturbed 
right now because of Bureau of the Budget is almost insisting that we 
raise the price of our charts. We have been fighting it because we 
believe we are overcharging as it is, because we have interpreted that 
phrase “‘insofar as practicable’’ pretty liberally to get the maximum 
return to the Treasury. We believe it is not honest, not fair; that is 
our story and whether we can make it stick or not, I do not know. 

Mr. Auuen. Mr. Chairman. 

The CHarrMan. Mr. Allen. 

Mr. ALLEN. Is it not true, Captain, that if you did not have a low- 
priced chart a lot of small boats would run without charts and it would 
be a hazard to life at sea and would cost a lot more to pull in the bodies 
than to give them the chart in the first place? 
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Captain Rirrensure. That is our philosophy. There are two 
major points in our philosophy of pricing charts. One is to make the 
price low enough so that a man will never hesitate to throw his old 
chart away and get a new chart, and to be sure he will always have 
the latest information on his yacht or on his fishing boat or on his 
ship. The second is to keep the price high enough so that he will not 
lose all respect for the chart. If he pays a nickel or a dime for the 
chart he may: say, “That is just a piece of paper.’”’ Underlying it all, 
we have to charge for the printing and paper insofar as practicable. 

Our next major activity is that of geodetic control. In 1871 the 
Congress changed the name of the Coast Survey to the Coast and 
Geodetic Survey. At that time they decided that the east coast and 
the west coast should be tied in accurately by means of geodetic 
control, and also to furnish the States with sufficient geodetic control 
to form a basis for all their topographic and geologic mapping. 

Geodetic control is broken up into two main parts: (1) horizontal, 
or triangulation; and (2) vertical, or leveling. 

I might just explain, or try to describe, triangulation for a minute 
or two. Triangulation is starting from a known point and then, by 
a series of triangles and observing the three angles in those triangles, 
winding up at another known point. I do not know whether that is 
clear or not. 

The theory of it all is based on two mathematical laws: (1) that the 
sum of all 3 angles in a triangle is 180 degrees; and, (2) that the length 
of one side is to the length of another as the sine of its opposite angle 
is to the sine of the other angle. 

Mr. Miter. I agree. 

Captain Rirrensure. I will see if I can make this clearer. If you 
have a known base, let us say, from Washington to Rockville, which 
is about 15 miles, starting in from that length of line, and if you 
wanted to leave control points and tie into a line around Chicago, 
you would observe angles of triangles. You would have a chain of 
triangles from Washington to Rockville to this other point around 
Chicago. You observe all three angles of each triangle and, if you 
meet all the accuracy tests, you could expect by our methods that 
when you got to Chicago you would have an error of not more than 
1 part in 50,000. 

Along the way at each of these points that we had observed on, we 
would have left a bronze disc like this to mark the exact point on the 
ground where that instrument was set up. We have established those 
stations since around 1820 or 1825, and in many cases we have re- 
covered the exact spot which we observed as far back as 1830 and up- 
ward of 1835. Of course, we did not use bronze in those days, but we 
did mark the stations well enough so that they could be recovered. 

It is hard for me to explain this geodetic control. If I had a black- 
board I could do it very simply. 

Mr. Touuerson. I think, Mr. Chairman, that we can take his word 
for it. 

The CuHarrMan. I must take your word for it. 

Mr. Mituer. Does the Geological Survey pick up your points 
then? You give them the controls? 

Captain Rirrensura. We give the basic control. Our geodetic con- 
trol is a framework for all the mapping done in the entire United States. 
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Without the geodetic control your map would not be a map. It would 
merely be a picture because you would not know where it was on the 
face of the earth, you would not know where it was in the United 
States. 

We are putting our triangulation stations in about 1 for every 
50 square miles; that is, 1 on each of the 7% minute quadrangles. 
That is the basic geodetic control. 

From these points the Geological Survey then will pick it up and 
put in whatever additional lower order control they need to control 
their photographs and their maps. 

Now, our geodetic control is used just as much in large engineering 
projects, dams, reclamation projects, highway construction and loca- 
tion as it is in topographic mapping, as it is by the Geological Survey. 

The word “geodetic,” I might explain, takes into account the curva- 
ture of the earth. Every time you go into more than 50 square miles, 
you cannot use plane surveying methods because, on account of 
the curvature of the earth, the sums of the angles of a triangle do not 
equal 180 degrees. They equal something more. Geodetic control 
wil take into account the curvature and leave a true position. You 
can obtain and leave a true position on the face of the earth at that 
particular point. 

Mr. Totierson. What is this geophysical year that I have heard 
of? 

Captain Rirrensure. That is going to happen in 1957. 

Mr. Toiuterson. What is that? 

Captain Rirrensure. ‘Geophysics”’ is an all-embracing word that 
means earth sciences. That is the all-embracing word, “‘geophysics.”’ 
The geophysical year, as I gather, is going to have to do with the 
phenomena of the upper atmosphere. We are getting into it in our 
geomagnetic observations. This particular geophysical year, I under- 
stand, is being restricted to the upper atmosphere, mostly weather 
and so forth. I am not sure whether Russia has come into this or 
not, but with that one exception I would say that all the countries in 
the world are joining together in this geophysical year. 

Mr. Totuerson. Will they pool their information? 

Captain Rirrenspura. Yes, sir; it will all be pooled. I think that 
is a general description of all of our activities. I covered our earth- 
quake investigations a little earlier, and administration is administra- 
tion. 

The CHarrRMAN. Are there any questions? 

Mr. Mitumr. Mr. Allen and I are very sensitive on this earthquake 
matter. 

The CHarrMaNn. I have listened to so much about California and 
Alaska that I was wondering whether or not this earthquake business 
had anything to do with salmon runs and so forth. 

Mr. Tollefson? 

Mr. Totuterson. Our Navy gets charts of the Mediterranean from 
whom? 

Captain Rirrensure. Fromthemselves. The Hydrographic Office 
publishes all the charts of the foreign areas that the United States 
Fleet and merchant marine need. They do that on an exchange 
basis with the foreign countries. They will furnish England with 
reproduction material of the Hydrographic Office chart, and in ex- 
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change will get reproduction material for all the British Admiralty 
charts. 

Mr. Totierson. The foreign nations have all the information that 
you have? 

Captain Rirrensure. Yes, sir. 

Mr. Tou.erson. That is all I have. 

Mr. Auten. Mr. Chairman. 

The CutarMan. Mr. Allen. 

Mr. Aten. This may be a question that should be off the record. 
Will you say so if itis. Is there any connection between the National 
Geographic Society and the Hydrographic Office? 

Captain Rirrensure. No, sir. The National Geographic Society 
is a private organization. 

Mr. Aten. | realize that, but I also realize that just prior to World 
War II or during World War II the charts or maps of all the islands 
that we seemed to go into appeared in their maps and almost in the 
order which we took them. I was curious to know whether there was 
some official tie-in there. 

Captain Rirrensure. I would not know the answer, of course, but 
I would strongly suspect that that was just happe nstance. I do know 
that the National Geographic Society.is a private organization. They 
do have quite a cartographic establishment, but you will notice that 
it is mostly in pictorial form, that they have one big map of Europe 
or one big map of the United States rather than the detailed maps 
that you need for both aviation and marine navigation. 

Mr. Auten. Thank you. 

The CHarrMAN. Are there any other questions? 

Mr. Cuase. Getting back to the magnetic needle, has it been as- 
certained what the chief causes for the variation are? 

Captain Rirrensure. There are two main reasons. One is the 
fact that the magnetic pole is not at the North Pole, but somewhere 
around Labrador, so that the magnetic needle would be pointing 
toward Labrador. The other is local attraction. You may have a 
lot of iron or magnetic material around the particular point in which 
you are interested which will upset the needle so that the needle will 
not point toward the magnetic north. It will be pulled by this big 
force of iron, or whatever it happens to be. There are some areas in 
the country, especially up in Alaska, where the magnetic needle will 
be pulled about 20 degrees from what it should be because of the 
proximity of these vast iron deposits. 

Mr. Miter. Do we know why it is pulled off the magnetic pole, 
rather than the North Pole? 

Captain Rirrensure. No, sir, I do not. 

Mr. Miuter. There have been theories, have there not? One of 
them is the swinging of the earth. 

Captain Rrrrensure. I can very easily get some of our geomagnetic 
men to give you an hour’s briefing, Mr. Miller. Frankly, when you 
get into ‘that field, I am beyond myself, too. 

The Cuarrman. If there are no further questions you desire to show 
a picture? . 

Captain Rirrensure. Yes, sir. This picture will show ail the 
activities. 

(Motion picture shown.) 
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The CHAIRMAN. Captain, on behalf of the committee I want to 
thank you very much for showing this splendid picture. 

Are there any further questions which the committee desires to ask 
of Captain Rittenburg? 

Why are only the commissioned personnel of the Coast and Geodetic 
Survey in uniform? 

Captain Rirrensure. On board ship everybody wears a uniform, 
the crew members and the officers. Here in Washington all the 
employees come under the civil service. They are classified or Wage 
Board depending on whether they are in the reproduction plant or 
whether they are in the classified service. 

The CHarrMANn. Then the personnel of the ships are Naval Reserve? 

Captain Rirrensura. No, sir; the personnel of the ships are civil 
service employees, but they also wear uniforms. 

The CHarrMAN. Are there any questions? 

Mr. Minuer. The commissioned officers are in the uniformed 
service of the United States as compared with the military service of 
the United States, and your salary is fixed by the Military Pay Act the 
same as those of other military people? 

Captain Rirrensura. Yes, sir. 

Mr. Mitier. You are in the same category as the Public Health 
Service? 

Captain Rirrenspura. Yes, sir. 

Mr. Auten. I think it is worth adding, Mr. Chairman, that in time 
of war the officers of this service go into the Navy and are among the 
most valuable of instructors in piloting and seamanship and a variety 
of subjects of that sort. I suppose they are the finest pilot instructors 
in the service. 

Captain Rirrensure. Thank you, sir, but you are about to get one 
of our officers angry at you. Commander Sheridan who is here today 
was transferred to the Marines during the last war. 

Mr. Touierson. Captain, last year just 2 or 3 weeks before 
adjournment, as I recall, 1 talked to one of the men from the 
Coast and Geodetic Survey with reference to a proposed bill which was 
introduced but which did not receive action simply because there was 
not time. Do you remember what that bill was? 

Captain Rirrensure. It might have been 1 of 2 bills. There was 
a bill to authorize the construction of two new ships. 

Mr. Touuerson. That was not it. 

Captain Rirrensurc. Was it the one to increase the efficiency of 
the Coast and Geodetic Survey by making certain changes? 

Mr. Touuerson. I think perhaps that was it. 

Captain Rirrensure. Yes, sir. I have a copy of that bill here. 
The reason I brought it is that just the day before yesterday that 
bill has been cleared by the Budget Bureau and the Department is 
about ready to forward that bill to this particular committee in the 
House and to the corresponding committee in the Senate. 

Mr. TotiteFson. Do you have the bill that was introduced last 

ear? 
. Captain Rirrensure. Yes, sir; H. R. 9925. The day before 
yesterday it was cleared for submission again this year. 

Mr. Totiterson. Thank you. I was wondering if it would not 
come before the committee again this year. 
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Captain Rirrensura. I presume it may be just a matter of a day or 
two before you will get the official letter from the Department re- 
questing its submission. 

The CHarrMan. Since this committee is greatly interested in = 
construction and the utilization of shipyards, why has not a bill wit 
respect to the construction of two additional vessels been submitted? 

Captain Rirrensure. That particular bill has not yet cleared the 
Budget Bureau. It is in the Department of Commerce legislative 
— for this year, but has not been cleared by the Budget Bureau. 

might add that Senator Payne has introduced such a bill in the 
Senate. He introduced it on his own initiative. It is not officially 
a bill of the Department of Commerce, but I know that the bill was 
presented about 3 or 4 weeks ago. I think it is the Senate Interstate 
and Foreign Commerce Committee. 

The CHarrman. That is a Department matter that is now being 
considered? 

Captain Rirrensura. Yes. 

The Cuarrman. Are there any further questions? 

Mr. Davinson. Captain, how many nations, roughly, would you 
say have comparable geodetic survey services? 

Captain Rirrensure. I would say practically all nations in the 
world have geodetic surveys. All maritime nations also have what 
corresponds to a coast survey also. 

Mr. Davipson. There has been some degree of cooperation between 
the various nations of the world in their services and surveys that 
they have made so that the information acquired by the United States 
is available to other friendly nations, and vice versa? 

Captain Rirrensure. Yes, sir; and may I go off the record to 
expound on the other phases of it? 

(Discussion was had off the record.) 

The CuarrMan. Are there any further questions? 

Captain, we appreciate very much the most interesting statement 
you have made here to this committee. 

Captain Rirrensure. Thank you. 

I might add, sir, that I was only able to touch very briefly, and even 
so, I took over an hour, just scratching the surface of each of the 
activities. If any of you are interested, we will be very happy to 
take you around the ale nt in the Commerce Building, or we can give 
you more information of any type that anyone wishes. 

The CuarrMan. Thank you very much, sir. 

The committee will recess to reconvene tomorrow morning at 11 
o’clock to take up another subject. 

(Whereupon, at 11:45 a. m., the committee recessed, to reconvene 
at 11 a. m. on Thursday, March 17, 1955.) 
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